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M&GNo. 2316.869-US-Ol 

OPTIC CABLE EXIT TROUGH WITH BYPASS 

Field of the Invention 

The invention pertains to a system for the management and routing of 
5 optical fiber cables. 

Background of the Invention 

In the teleconamunications industry, the use of optical fibers for signal 
transmissions is accelerating. With the increased utilization of optical fiber systems, 
optical fiber cable management requires industry attention. 

10 One area where optical fiber management is necessary is the routing of 

optical fibers from one piece of optical fiber equipment to another. For example, in a 
telecommunications facility, optical fiber cables may be routed between fiber 
distribution equipment and optical Une terminating equipment. In buildings and other 
structures which carry such equipment, the cable routing can take place in concealed 

1 5 ceiling areas or in any other manner to route cables from one location to another. 

When routing optical fibers, it is desirable to have at least one cable 
extend generally horizontally through a lateral trough section of a cable routing system, 
and to also have the capability to exit one or more cables from the lateral trough section. 
Also, there is a need to provide storage in connection with lateral trough sections. A 

20 further need is for storage of cable components, such as connectors within the cable 
routing system. Also, and perhaps most important, any routing system must protect 
optical fibers from damage. In the use of optical fibers, it is recognized that the fibers 
should not be bent beyond a minimum radius of curvature. For example, it is 
commonly recognized that optical fibers should not be bent in a radius of less than 1 .5 

25 inches. 
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In some cable routing systems, copper cables may extend coextensively 
with the optical fiber cables. There is a need to manage these two different cables in the 
cable routing system. 

Summary of the Invention 

5 According to preferred embodiments of the present invention, a cable 

trough is disclosed for routing optical fiber or other cables between transmission 
equipment. The trough includes two upstanding sides and a bottom. In one 
embodiment, the cable trough includes an enlarged central portion defining a 
downwardly extending central exit trough portion, and two cable bypass portions on 

10 opposite sides of the central trough portion. Separator walls extend upwardly within the 
cable trough to separate the bypass portions from the central exit trough portion. At 
least one cable storage wall may be positioned in the cable trough between the central 
exit trough portion and one of the upstanding sides to defme a cable storage pathway. A 
component support flange may be provided and extends inwardly from one of the sides 

15 of the cable trough. The flange supports a component for connecting to one of the 

optical fiber cables. An altemative embodiment of a cable trough includes an enlarged 
central portion defining a central bypass portion, and two downwardly extending exit 
trough portions disposed on opposite sides of the central bypass portion. Separator 
walls extend upwardly within the cable trough to separate the central bypass trough 

20 portion from the exit trough portions. 

Brief Description of the Drawing s 

FIG. 1 is a top, side, and end perspective view of a first embodiment of a 

cable trough. 

FIG. 2 is a bottom, side, and end view of the cable trough shown in FIG. 

25 1. 

FIG. 3 is a top view of the cable trough shown in FIG. 1 , and showing 
exemplary cables. 
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FIG, 


4 is a top, side, and end perspective view of a second embodiment 


of a cable trough. 


FIG. 


5 is a bottom, side, and end View of the cable trough shovra in FIG. 


4. 
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FIG. 


6 is a top Yiew of the cable trough shown in FIG. 4, and shoving 


exemplary cables. 

FIG. 7 is a top, side, and end perspective view of a third embodiment of a 

cable trough. 

FIG. 8 is a bottom, side, and end view of the cable trough shown in FIG. 


200, 300 are shown. Cable troughs 100, 200, 300 are lateral trough sections utilized in 
15 an optical fiber cable routing system which carries optical fibers fi'om one location to 
another within a structure, such as a building having optical fiber signal transmitting 
equipment. It is intended that the cable troughs 100, 200, 300 would be suspended from 
a ceiling structure by any suitable means (not shown). Cable troughs 100, 200, 300 are 
usable in cable routing systems of the type disclosed in U.S. Patent Nos. 5,067,678 and 
20 5,3 16,243, the disclosures of which are hereby incorporated by reference. Cable 
troughs 100, 200, 300 may also be used to route copper cables firom one location to 
another in addition to routing optical fiber cables. 

Cable troughs 100, 200, 300 are related in that each provides a cable exit 
portion which allows downward exiting of a cable from the trough, as well as a cable 
25 bypass portion which allows other cables to bypass the dovmward exit portion. 

Referring now to FIGS. 1-3, trough 100 includes a first end 102 and an 
opposite end 104. Trough 100 includes a bottom 106 and two upstanding sides 108, 
110. Trough 100 generally includes an enlarged central portion 112 defining first and 
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7. 


FIG, 


9 is a top view of the cable trough shown in FIG. 7. 


Detailed Description of the Preferred Embodiments 

Referring now to FIGS. 1-9, three embodiments of a cable trough 100, 
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second cable bypass portions 1 14^ 1 16. Bottom 106 further defines an exit opening 118 
through a center of trough 100. Exit opening 1 18 of trough 100 is formed by an exit 
trough portion 120 defining curved surfaces for cable protection. Positioned between 
each respective side 108, 110 and exit trough portion 120 are upwardly extending 
5 separator walls 122, 124. As shown in FIG. 3, separator walls 122, 124 are generally C- 
shaped. Separator wall 122 and side 108, along with bottom 106 defines a first cable 
bypass pathway 114. Separator wall 124 and side 110 defines a second cable bypass 
pathway 116. 

Ends 102 and 104 are connectable to other cable routing components, 

10 such as horizontal trough sections, as desired through any suitable means, such as those 
structures disclosed in U.S. Patent Nos. 5,067,678 and 5,316,243, or the structures 
disclosed in pending application 08/818,492, the disclosure of which is incorporated by 
reference. The inside and/or outside surfaces of trough 100 can be configured as 
appropriate to mate vdth the other cable routing components, 

15 Referring nowto FIG. 3, various cables 140, 142, 144, 146, 148, 150 are 

shovra routing through trough 100. Cables 140 and 142 pass through trough 100 fi:om 
first end 102 to second end 104. More specifically, cables 140 and 142 pass fi-om a 
cable pathway 103 at end 102 through bypass pathway 1 14 to a cable pathway 105 at 
end 104. Cables 144 and 146 pass fi-om cable pathway 103 to exit trough portion 120 to 

20 exit downwardly fi*om trough 100. Cables 148 and 150 pass fi-om cable pathway 103 
through bypass pathway 1 16 to cable pathway 105. Separator walls 122 and 124 help 
maintain the cables within one of the bypass pathways 114 and 116. The enlarged 
central portion 1 12 helps avoid overly compacting the cables which bypass through 
trough 100 and do not exit through exit trough portion 120. As shown in FIGS. 1-3, 

25 sides 108, 1 10 and separator walls 122, 124 are provided with curved wall portions to 
help avoid cable damage by not going below the minimxim bending radius of the cable. 

Referring now to FIGS. 4-6, trough 200 includes a first end 202 and an 
opposite end 204. Trough 200 includes a bottom 206 and two upstanding sides 208, 
210. Trough 200 generally includes an enlarged central portion 212 defining first and 


second cable bypass portions 214, 216. Bottom 206 further defines an exit opening 218 
through a center of trough 200. Exit opening 21 8 of trough 200 is formed by an exit 
trough portion 220 defining curved surfaces for cable protection. Positioned between 
each respective side 208, 210 and exit trough portion 220 are upv^ardly extending 
5 separator v^alls 222, 224. As shown in FIG. 6, separator walls 222, 224 are generally C- 
shaped v^th outwardly tapered ends. Separator wall 222 and side 208, along with 
bottom 206 defines a first cable bypass pathway 214. Separator wall 224 and side 210 
defines a second cable bypass pathway 216. 

Referring now to FIG. 6, various cables 240, 242, 248, 250 are shown 

1 0 routing through trough 200. Cables 240 and 242 pass through trough 200 fi-om first end 
202 to second end 204. More specifically, cables 240 and 242 pass from a cable 
pathway 203 at end 202 through bypass pathway 214 to a cable pathway 205 at end 204. 
Cables 248 and 250 pass fi"om cable pathway 203 through bypass pathway 216 to cable 
pathway 205. Separator walls 222 and 224 help maintain the cables within one of the 

15 bypass pathways 214 and 216. The enlarged central portion 212 helps avoid overly 
compacting the cables which bypass through trough 200 and do not exit through exit 
trough portion 220. As shown in FIGS. 4-6, sides 208, 210 and separator walls 222, 
224 are provided v^th curved wall portions to help avoid cable damage by not going 
below the minimum bending radius of the cable. 

20 Referring now to FIGS. 4 and 6, trough 200 fiirther includes a 

component support flange 226 extending inwardly fi-om side 208. Flange 226 supports 
various components 228 which are utilized v^th the cables. See for example cable 240 
mounted to one of the components 228 mounted to flange 226. Examples of 
components 228 which may be utilized include connectors, adapters, 

25 splitters/combiners, attenuators, sphcings, switches, wave division multiplexers, 
amplifiers, and the like. 

Exit trough 200 further includes a cable storage feature including 
upwardly extending storage walls 230, 231, 232, and 233. Storage walls 230-233 define 
a cable storage pathway 234 around exit trough portion 220 and inside of separator 


walls 222, 224. In the case of cable 252 passing through trough 200 from cable 
pathway 203 and into an area between separator walls 222, 224. Cable 252 is wound 
around storage walls 230-233 any number of times as desired, then passes through gap 
236, and then exits trough 200 at exit trough portion 220. Storage walls 230, 232 are 
5 generally oval-shaped, and storage walls 231, 233 are smaller wall segments each with a 
slight outward curvature toward storage pathway 234. Other storage walls 230-233 are 
possible including more or less than the number shown, and in different positions. 
Generally it is desirable to provide sufficient structure to position all of the cables 
desiring storage within the storage pathway 234, without going below the minimum 

10 bending radius of the cable. Instead of exiting trough 200 at exit trough portion 220, 
cable 252 can pass through to pathway 205. 

Referring now to FIGS. 7-9, trough 300 includes a first end 302, and an 
opposite end 304. A bottom 306 includes upwardly extending sides 308, 309, 310, 31 1 
to define an enlarged central portion 312. A central bypass pathway 314 links end 

15 pathways 303 and 305. Side openings 320, 321 form two cable exit trough portions 
3 1 6, 3 1 8 on opposite sides of central bypass pathway 314. Upwardly extending 
separator walls 322, 324 separate each exit trough portion 316, 318 from central bypass 
portion 314. Separator walls 322, 324 are generally planar as shown in FIG. 9. 
Separator walls 322, 324 each create an exit pathways 330, 332, respectively for cable 

20 from pathways 303, 305. Exit trough portion 316 includes two downwardly curved 
bottom surface portions 325, 326. Exit trough portion 318 includes two downwardly 
curved trough portions 327, 328. Ends 302, 304 are connectable to other cable routing 
components, as desired. Curved sides 308-31 1 and the curved surfaces of each exit 
trough portion 3 1 6, 3 1 8 protect the cables from going below the minimum bending 

25 radius. Trough 300 also includes cable access gaps 340, 342 in the upstanding sidewalls 
adjacent to exit trough portions 3 1 6, 3 1 8. 

Cables can pass through trough 300 from end 302 to end 304 through 
central bypass pathway 3 14, or one or more cables can exit downwardly through one of 
exit trough portions 316,318. The enlarged central portion 312 helps avoid overly 


compacting the cables which bypass through trough 300, and do not exit through exit 
trough portions 3 16, 3 1 8. 

While troughs 100, 200, 300 are usable with optical fiber cables, copper 
cables may also be routed through troughs 100, 200, 300 simultaneously with the 
5 optical fiber cables. In that case the dual bypass pathways of troughs 100, 200, and the 
dual exit trough portions 3 16, 3 1 8 of trough 300 can be used to segregate the cables, as 
desired. 

Having described the present invention in a preferred embodiment, 
modifications and equivalents may occur to one skilled in the art. It is intended that 
1 0 such modifications and equivalents shall be included within the scope of the claims 
which are appended hereto. 


7 


WHAT TS CLAIMED TS : 

1 . A cable trough comprising: 
a bottom portion; 

two upstanding sides extending from the bottom portion to define a cable 
pathway; 

the cable trough having first and second opposed ends and a central portion 
disposed therebetween, the upstanding sides spaced fiirther apart from each other in the 
central portion than on each end to define an enlarged central portion of the cable 
trough; 

the enlarged central portion of the cable trough including a downwardly 
extending, central exit trough portion through the bottom portion; 

two upstanding separator walls extending upwardly from the bottom portion, 
each separator wall positioned on opposite sides of the central exit trough portion, each 
separator wall laterally spaced from the respective sides to each define a cable bypass 
pathway between the first and second ends. 

2. The cable trough of claim 1, further comprising at least one upwardly extending 
cable storage wall adjacent to the exit trough portion defining a cable storage pathway 
between the cable storage wall and at least one of the separator walls. 

3. The cable trough of claim 1, fiirther comprising a component support flange 
extending inwardly from one of the upstanding sides in a direction toward the other 
side, and an optical fiber cable component mounted to the component support flange. 

4 . A cable trough comprising : 
a bottom portion; 

two upstanding sides extending from the bottom portion to define a cable 
pathway; 

the cable trough having first and second opposed ends and a central portion 
disposed therebetween, the upstanding sides spaced further apart from each other in the 
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central portion than on each end to define an enlarged central portion of the cable 
trough; 

the enlarged central portion of the cable trough including two downwardly 
extending side exit trough portions through the bottom portion; 

two upstanding separator walls extending upwardly from the bottom portion, 
one separator wall positioned adjacent to each exit trough portion, each separator wall 
positioned on opposite sides of the bottom portion, each separator wall laterally spaced 
jfrom each other to each define a central cable bypass pathway between the first and 
second ends. 
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Abstract of the Disclosure 

A cable trough is provided including a bottom portion and two 
upstanding sides extending from the bottom portion to define a cable pathway. The 
upstanding sides define an enlarged central portion of the cable trough, and the bottom 
5 portion including at least one exit trough portion. The exit trough portion can be 
centrally located, with a bypass pathway on either side. At least one separator wall is 
provided to separate the exit trough portion from each bypass pathway. A component 
flange is also provided extending from one of the upstanding sides. The cable trough 
can also include a cable storage pathway. Altematively, two exit trough portions can be 
10 positioned on opposite sides of the cable trough adjacent each upstanding side, and on 
opposite sides of a central bypass pathway. 
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was practiced or attempted or the duty of disclosure was violated through bad faith or intentional misconduct. The Office encourages 
applicants to carefully examine: 

(1) prior art cited in search reports of a foreign patent office in a counterpart application, and 

(2) the closest information over which individuals associated with the filing or prosecution of a patent application 
believe any pendmg claim patentably defmes, to make sure that any material information contained therein is disclosed to the Office. 

(b) Under this section, information is material to patentability when it is not cimiulative to information already of record or 
^^jfjeing made of record in the appHcation, and 

fl (1) It establishes, by itself or in combination with other information, a prima facie case of unpatentability of a claim; 

H (2) It refutes, or is inconsistent with, a position the appHcant takes in: 

~ (i) Opposing an argument of xmpatentability relied on by the Office, or 

(ii) Asserting an argument of patentability. 

\A prima facie case of impatentability is established when the information compels a conclusion that a claim is unpatentable under the 
^preponderance of evidence, burden-of-proof standard, giving each term in the claim its broadest reasonable construction consistent with the 

^specification, and before any consideration is given to evidence which may be submitted in an attempt to establish a contrary conclusion of 
"patentability. 

(c) Individuals associated with the filing or prosecution of a patent application within the meaning of this section are: 

( 1 ) Each inventor named in the application: 

(2) Each attorney or agent who prepares or prosecutes the application; and 

(3) Every other person who is substantively involved in the preparation or prosecution of the application and who is 
associated with the inventor, with the assignee or with anyone to whom there is an obligation to assign the application. 

(d) Individuals other than the attorney, agent or inventor may comply with this section by disclosing information to the 
attorney, agent, or inventor. 


